






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Bulletin of Canadian Petroleum Geology, v. 17,
p. 47-66.

Stonecipher, S.A., 1977, Chemistry of deep-sea
phillipsite, clinoptilolite, and lost sediment, in
Sand, L.B., and Mumpton, F.A., eds., Natural
zeolites—Occurrence, properties, use: Elmsford,
N.Y., Pergamon Press, p. 221-234.

Surdam, R.C., Boese, S.W., and Crossey, L.J., 1984, The
chemistry of secondary porosity, in McDonald,
D.A.,, and Surdam, R.C., eds., Clastic
diagenesis: American Association of Petroleum
Geologists Memoir 37, p. 127-149.

Sweeney, JF., 1982, Arctic-Alaska, a two-stage
displaced terrane [abs.]: 33rd Alaska Science
Conference, Proceedings, Fairbanks, Alas.,
American Association for the Advancement of
Science, p. 146.

Tailleur, 1.L., 1973, Probable rift origin of Canada basin,
Arctic Ocean, in Pitcher, M.G., ed., Arctic
geology: American Association of Petroleum
Geologists Memoir 19, p. 526-535.

Tailleur, IL., Pessel, G.H., and Engwicht, S.E., 1978,
Subcrop map at Lower  Cretaceous
unconformity, and maps of Jurassic and Lower
Cretaceous seismic horizons eastern North Slope
petroleum province, Alaska: U.S. Geological
Survey Miscellaneous Field Studies Map MF-
9281, scale 1:500,000, 1 sheet.

Tailleur, LL., and Weimer, Paul, eds., 1987, Alaskan
North Slope geology: Bakersfield, Calif., Pacific
Section of Society of Economic Paleontologists
and Mineralogists and the Alaska Geological
Society, v. 50 [in press].

Taner, M.T., Cook, E.E., and Neidell, N.S., 1970,
Limitations of the reflection seismic method,
lessons from computer simulation: Geophysics,
v. 35, p. 551-573.

Taylor, J.M., 1950, Pore-space reduction in sandstones:
American Association of Petroleum Geologists
Bulletin, v. 34, p. 701-716.

Teal, P.R., 1983, The triangle zone at Cabin Creek,
Alberta, in Bally, A.W., ed., Seismic expression
of structural styles—a picture and work atlas:
American Association of Petroleum Geologists
Studies in Geology No. 15, v. 3, p. 34.1-
48-3.4.1-53.

Timur, A., 1968, Velocity of compressional waves in
porous media at permafrost temperatures:
Geophysics, v. 33, no. 4, p. 584-595.

Tissot, B.P. and Welte, D.H., 1978, Petroleum formation

and occurrence—a new approach to oil and gas

exploration: Berlin, Springer-Verlag, 538 p.

1984, Petroleum formation and occurrence (2nd

ed.): Berlin, Springer-Verlag, 699 p.

Torgerson, T., and Clarke, W.B., 1978, Excess helium-4
in Teggan Lake: Possibilities for a uranium ore
body: Science, v. 199, p. 769-771.

Tourtelot, H.A., and Tailleur, LL., 1971, The Shublik
Formation and adjacent strata in northeastern
Alaska: description, minor elements,
depositional environments and diagenesis: U.S.
Geological Survey Open-File Report 462, 62 p.

U.S. Department of the Interior, 1976, Alaska natural gas

transportation  system—Final  environmental

impact statement: Washington, D.C., U.S.

Government Printing Office, 778 p.

1986, Draft report on the Arctic National

Wildlife Refuge, Alaska, coastal plain resource

assessment: Washington, D.C., U.S. Government

Printing Office, 172 p.

U.S. Department of the Interior, Office of Minerals
Policy and Research Analysis, 1979, Final report
of the 105(b) economic and policy analysis:
Washington, D.C., U.S. Government Printing
Office, 145 p.

U.S. Fish and Wildlife Service, 1982, Initial report,
baseline study of the fish, wildlife, and their
habitats, Section 1002(c) of the Alaska National
Interest Lands Conservation Act: Anchorage,
Alas., U.S. Fish and Wildlife Service, Region 7,
507 p.

U.S. Fish and Wildlife Service, U.S. Geological Survey,
and Bureau of Land Management, 1983,
Proposed oil and gas exploration within the
coastal plain of the Arctic National Wildlife
Refuge, Alaska—Final environmental impact
statement and preliminary final regulations:
Washington, D.C., U.S. Government Printing
Office, chapters paginated separately.

Vail, P.R., Mitchum, R.M,, Jr., Todd, R.G., Widmier,
J.M., Thompson, S., III, Sangree, J.B., Bubb,
JN., and Hatlelid, W.G., 1977, Seismic
stratigraphy and global changes in sea level in
seismic stratigraphy, in Payton, C.E., ed,
American Association of Petroleum Geologists
Memoir 26, p. 49-212.

Van de Kamp, P.C., 1979, Stratigraphy and diagenetic
alteration of Ellesmerian sequence siliciclastic
rocks, North Slope, Alaska, 56 p. [Available
from National Oceanic and Atmospheric
Administration, EDIS/NGSDC (D-62), 325
Broadway, Boulder, CO 80303].

Van Dyke, W.D., 1980, Proven and probable oil and gas
reserves, North Slope, Alaska: Anchorage,
Alas., Alaska Department of Natural Resources,
Division of Minerals and Energy Management,
11 p.

Vann, LR., Graham, R.H., and Hayward, A.B., 1986, The
structure of mountain fronts: Journal of
Structural Geology, v. 8, nos. 3/4, p. 215-227.

Van Poollen and Associates and Alaska Division of Oil
and Gas, 1974, In place volumetric
determination of reservoir fluids, Sadlerochit
Formation, Prudhoe Bay Field: Anchorage,

References Cited 323



Alas., Alaska Department of Natural Resources,
Division of Oil and Gas, 41 p.

Vine, A.C., and Tourtelot, B.E., 1970, Hydrothermal
alteration of arkosic sandstones in the Spanish

Peaks region, Colorado [abs.]: Geological
Society of America Abstracts, v. 2, no. 5, p.
352-353.

Wahrhaftig, Clyde, 1965, Physiographic divisions of
Alaska: U.S. Geological Survey Professional
Paper 482, 52 p.

Walker, D.A., Acevedo, W., Everett, K.R., Gados, L.,
Brown, J., and Webber, P.J., 1982, LANDSAT
assisted environmental mapping in the Arctic
National Wildlife Refuge, Alaska: Hanover, N.
Hampshire, U.S. Cold Regions Research and
Engineering Laboratory [U.S. Corps of
Engineers], CRREL Special Report 82-27, 59 p.

Walker, HJ., 1973, Morphology of the North Slope, in
Britton, MLE,, ed., Alaskan Arctic tundra: Arctic
Institute of North America Technical Paper 25,
p. 49-92.

Walker, TR., 1960, Carbonate replacement of detrital
crystalline silicate minerals as a source of

authigenic  silica in  sedimentary  rocks:
Geological Society of America Bulletin, v. 71,
p. 145-152.

Waples, D.W., 1980, Time and temperature in petroleum

formation: applications of Lopatin’s method to

petroleum exploration: American Association of

Petroleum Geologists Bulletin, v. 64, no. 6, p.

916-926.

1981, Organic geochemistry for exploration
geologists: Boston, Mass., International Human

Resources Development Corporation, 151 p.

Waters, K.H., 1981, Reflection seismology: a tool for
energy resource exploration (2nd ed.): New
York, John Wiley and Sons, 453 p.

Welte, D.H.,, 1965, Relation between petroleum and
source rock: American Association of Petroleum
Geologists Bulletin, v. 49, no. 12, p. 2246-2268.

Wermer, MR., 1984, Tertiary and Upper Cretaceous

heavy oil sands, Kuparuk River Unit area,

Alaska North Slope, in Meyer, R.F., and others,

conveners, Exploration for heavy crude oil and

bitumen: American Association of Petroleum

Geologists Research Conference, Oct. 28-Nov.

2, 1984, Abstracts and Preprints, v. 2, 31

unnumbered pages.

1985, West Sak and Ugnu sands: Low-gravity oil

zones of the Kuparuk River area, North Slope,

324 References Cited

Alaska [abs.]: American Association of
Petroleum Geologists Bulletin, v. 69, no. 4, p.
682.

Wescott, W.A., and Ethridge, F.G., 1980, Fan delta
sedimentology and tectonic setting, Yallah Fan
Delta, southeast Jamaica: American Association
of Petroleum Geologists Bulletin, v. 64, no. 3, p.
374-399.

White, L.P., 1981, A play approach to hydrocarbon
resource assessment and evaluation, in Ramsey,
J.B., ed., The economics of exploration for
energy resources: Greenwich, Conn., JAI Press,
p. 51-68.

Williams, J.R., 1970, Ground water in the permafrost
regions of Alaska: U.S. Geological Survey
Professional Paper 696, 83 p.

Wilson, M.D., and Pittman, E.D., 1977, Authigenic clays
in sandstones: recognition and influence of
reservoir properties and paleoenvironmental
analysis: Journal of Sedimentary Petrology, v.
47, p. 3-31.

Wiseman, W.J., Jr.,, Coleman, JM., Gregory, A., Hsu,
S.A., and others, 1973, Alaskan arctic coastal
processes and morphology: Baton Rouge, La.,
Louisiana State University Coastal Studies
Institute Technical Report 149, 171 p.

Wolf, S.C., Reimnitz, Erk, and Barnes, P.W., 1985,
Pleistocene and Holocene seismic stratigraphy
between the Canning River and Prudhoe Bay,
Beaufort Sea, Alaska: U.S. Geological Survey
Open-File Report 85-549, 50 p.

Wood, G.V., and Armstrong, A K., 1975, Diagenesis and

stratigraphy of the Lisburne Group limestones of

the Sadlerochit Mountains and adjacent areas,
northeastern Alaska: U.S. Geological Survey

Professional Paper 857, 47 p.

JR.,, and Hewett, T.A., 1984, Reservoir

diagenesis and convective fluid flow, in

McDonald, D.A., and Surdam, R.C., eds.,

Clastic diagenesis: American Association of

Petroleum Geologists Memoir 37, p. 99-110.

Young, J.S., and Hauser, W.S., 1986, Economics of oil
and gas production from the Arctic Refuge
(ANWR): Anchorage, Alas., U.S. Bureau of
Land  Management, unpublished  report.
[Available from BLM Alaska State Office, 701
C Street, Anchorage, AK 99513].

Zhijun, Yu, 1983, New method of oil prediction:
American Association of Petroleum Geologists
Bulletin, v. 67, no. 11, p. 2053-2056.

Wood,



INDEX

[Page numbers of major references are in boldface]

A

Abnormal fluid pressures (§EOPresSUIEs).....oreeecreresecs 86, 89-91, 117, 129,
199, 204, 206, 282
Acoustic anomalies (horizons A and B)........cuvvviiinernrnninnennnensd 74-77
Acoustic reflectors..
Aichilik high..............
Aichilik River
Air quality
Airbome gradiometer....
Alapah Limestone
Alberta Foothills
Amauligak field
Anadarko basin
Analyses
ankerite

Canning Formation
carbon iSOtOPes.....cevevrvuevrsenns
carbonate fluorapatite..

clay mineralogy ..
helium

Ivishak Formation
Jago River Formation..........
Karen Creek Sandstone
Kayak Shale.
Kemik Sandstone ..

Kingak Shale
Ledge Sandstone Member, Ivishak Formation .................
Lisbume GIoup......cvissiiiscsiminiieninnsisssrsmssssesessserns
methods .....
organic matter
pebble shale unit .........
pyrite
quartz.
reservoir rocks....
resources.
Sadlerochit Group ..........
Sagavanirktok Formation
sandstones
seismic data
Shublik Formation.
siderite.......cuu....
SOUTCE TOCKS wvevverereerernassnnns
sphalerite wreennn 113
See also Ankerite, Apatite, Diagenesis, Gas-to-oil ratio, Hydrogen
index, Ilite, Lopatin diagram, Mass spectrometry,
Multiple ion detection, Oil types, Oxygen index,
Petrology, Play-analysis technique, Pyrolysis, Rock
Eval analysis, Scanning electron microscope, Smectite,
Thermal maturity, Van Krevlen diagram, Vitrinite

109, 111
127, 181, 277

reflectance.
Angun Point .27, 181, 192, 198, 284
ANILCA (Alaska National Interest Lands Conservation Act)......... 3, 235
Ankerite 102, 105-108, 111-115, 121
Apatite et st er bt sas s b an seasenes 111
Appraisal data form 295-298
Arctic Alaska plate ...17, 40, 48

Arctic Coastal Plain .27, 61, 76, 249

Arctic Creek facies......coueueenrirervecsveossossensns reenenennnnenennd?, 58
Assessment, resource 2717, 299
B
BaITOW.....cerereint s sisene s ssssnssnsasasaesens 22, 30, 36, 181, 212, 214
Barrow arch ... etebesees e b et eseasabenerreteasatatn 20, 55, 219, 223
Barter Island, acoustic anomalies... 74-76

air quality 36
CHIMALE ....verereeeenerrrerenesessssesesererssesttsisassssesencsesessssanssmesssssossssese 27-29
coastal plain ...61-67, 249
continental shelf .... 273
gravity anomaly 219
ICE GOUBING cvvvvvsireremecisisisitrmentsseessssiisnessissasssssssasssssassssssossssssesass 69
magnetic anOMAlies ..o ars 211
Barter subbasin 253,272
Basal sole thrust (BST) ..255-258, 261, 264, 266-270
Bathtub Ridge.......c.oovvenee 48, 181, 267
Beaufort continental shelf......... 271
BEAUfOrt S€a.....ocueeeererereninrarranresseserssaseoressensssossossosessosnes 3, 15, 27
CHMALE ..o.ovinrinriritiresscisae st 29
PETMALTOSL . veviivereiinrectnntetss st e s s sba st s nasasebssas s sss s sassrasenes 30
Petroleum eXplOTation ..........coevrerieinimresesiisissss s smssecis s ssssssnns 21
SEISMIC data..ccceveererienecirceeresennrceeneiiinnae 35, 59-61, 73-75, 270, 275
Biogenic gas (Methane)............ccoeirersmseereasscesinins 9,279
See also Hydrocarbons.
Biomarker ratios ......coccinienrinennencsiintarenieees s s s ssnare s sssssesees 186

Bitumen. See Extractable organic matter.
Bouguer anomalies. See Gravity surveys.
British Mountains ...

Brookian sequence

EIAVILY SUTVEYS cucvecucrreeeeenenrirersscsessrerssanasesmnss 219
MAGNELC SUTVEYS ...cvuerierrinrnnsnesesecnaren

PELTOLOBY ecevurrrrnnnctserirerensnenss s ne s

TESEIVOIT TOCKS cuvireeneerinsinecscinscrieresnssrssnnneccerssses 120, 283, 285
seismic data 241, 249
stratigraphy 37, 51
SIUCHUTE c..oveverrerereecacainsirsassnsses b s s sescsssssssansssssssssssanse 253

See also Arctic Creek facies, Canning Formation, Hue Shale, Jago
River Formation, Sagavanirktok Formation.

Brooks Range........cccvurivmnmeecocceninsincssesesisenans 17, 37, 245, 255
ACOUSHC ANOMALIES. .....ccceereeerrecerreerererrrenesessesssssaseassssesseeennes 74-76
Brookian sequence 51

geochemistry 131-136, 181
gravity modeling ... 220
petroleum assessment
petrology ........
SITUCKUIC v caeriresranacenrsemsensasesssssorossns
UNCONFOMMUILIES ..eieeeeerereeererreneeeenereerees
Waler resources (SPriNgs) .........uuimrereemereecrmnnsssasnes 33
C
Camden antichine.........ceuvveeveerinviveeeeinninnene 66, 253, 271-276
Camden Bay PO 27,77
ZTAVILY ANOMALY .eoeoeieiiriiicieer et e neaesessersseeresessrssesosenes 219, 223
helium surveys 211
physiography 61-66
structure..... 271-274
Canada Basin......... 17, 20
Canning displacement zone (CDZ)... 272
Index 325



Canning Formation 51-53, 55, 184-186

AENSILY dAtA.....ccecirrccnererscsere e ssensnsessssstecssssssossassas it ssesesesesene 220
geochemistry. 131, 141-143, 188-198
mineralogy.......... 205-207
petroleum assessment......... 120-122, 149, 151, 181, 215, 279-284
reservoir rocks.... 79, 86, 91, 117
seismic data.......ceecvenuunenen. e 243, 250
slope and shelf facies ............ ....57, 254
SHUCIULE....ccvveconnen 257, 264
turbidite sandstone facies........... 57,120
Canning River..........cccovevcrrnnnnn. 27,61, 79, 271
erosion JRR RPN .35
magnetic anomalies 211
PELIOlEUM ASSESSMENL .v..vvvneesrunrserecsnsnssssnassennanens 181-183, 188, 283
seismic data.......coovverererernnnns ....65, 74-76
WALET TESOUTCES. ou.veveeeuneesnnsisesnsnsasaressssenssnss R X
Cape SINPSOMN «.ucvuincrterrciriiniininissssenssssssassnssssasans 181, 193, 212
Carbon iSOtOpPes ......ccovvereeeee 181, 186, 192, 195
Carbonate fluorapatite . 105, 109-111, 115
Catagenesis 148, 186-189, 196
Challenge Island 118
Chill factor. See Winds.
ChIOTILE. ..o vevrrererrernessesesrenssssssassresees 32, 81, 86, 105, 112, 121-124, 204
Chukchi Sea... 8, 30
Clay mineralogy . 198, 205
CLINALE. v vecvveirneeeeereesssieeeueessaesesnesssessesssesssssssssssssssssssostasssssorses sessessssssn 27,43
Column chromatography ...........ceeerivsinsiieesens ..186
Colville Basin........ 8, 55, 213
Colville Group. . 126
Colville RiIVET ...coeueererrecennriiennsrersresaresess .15,33
Common-depth-point (CDP) method...........cccoereenes 12, 226-232, 235-237
Compaction........... 10, 86, 89-91, 105-108, 117, 122, 126, 220-223, 251
See also Sedimentary rocks.
Cordilleran fold belt...................

COST (Continental Offshore Stratigraphic Test) wells...
Crude oil. See Petroleum.

D
Deasphalting.. e eaesanans 189
Deconvolution, seismic data 227
Demarcation Bay ............. 62~78
Demarcation Point 37, 58
Demarcation subbasin......... 272
Demultiplex, seiSmic data.........uuvereeirerininiinnmsmcaninssissssmcsessnsens 226
Depth determination v 242
Diagenesis .....coccceunuevvnnn 10, 101, 205
Canning Formation 121
Ledge Sandstone Member, Ivishak Formation ................... 105-115
Thomson sand.............. 119
Dinkum graben........... ..219, 223, 271
Duplex structure, thrust fault ..... 253, 261
E
Eagle RiVET ..ttt 201
Earthquakes 35
Echooka FOMAtON ......cuc.cvimrernesienesesieniesssesssssessssscessmmaresesssesvens 43, 285
Echooka River. e stseasr et st e b et ne s e atebe st s saareseeranarease sheEaE .48
ECONOMIICS c.vevreecrrreresirtineeneeeeinriesesenssassassesseesassonssensnsnsssasasssssssissessassnane 299
Electron Dispersion System (EDS)... 102, 111
Elemental analysis ......coce.cvverceerreresrereseessssesesestonsennorssssassescssssesseanaasens 128
Ellesmere Island......... 20
Ellesmerian sequence ........... 17, 21, 37, 40, 101
EIAVILY ANOMALY...coceiiiiirrrrereieniceiintersenenesessaessesesasineacs 219
helitm SUIVEYS ......eccuirenreiererinensencnmrnrssssassssossssesemasasseses 213
TESETVOLT TOCKS 1vviteeerereererreresveseessernrnees 79, 117-122, 149, 283, 287
seismic data............. rreesassersataet e et 239-241, 249
SLIUCKUTE .coveurenrerssarsarensssenmarsscsseresesassessaresessssesssasassass siessessnarevassane 253

See also Endicott Group, Karen Creek Sandstone, Kemik
Sandstone, Kingak Shale, Lisbume Group, Pebble
shale unit, Sadlerochit Group, Shublik Formation.

Endicott Group. 40, 239, 258, 260
See also Itkilyariak Formation, Kayak Shale, Kekiktuk

Conglomerate.

Erosion......c.veeeeenaes 3, 7-10, 35, 40, 70, 91, 210, 247, 249, 253, 258, 287

See also Climate, Soils.
Extractable organic matter (EOM)......ccooovevevnurvenenirerronsessesesennnas 81-83, 186
F

Fan deltas........coeeveirinnnnrceenniennrnvonsisses .76
Fast Appraisal System for Petroleun (FASP) ......cccoovrvvmnnriinnen 278, 290
Filter tests..... 227
Fire Creek ............ 101

Fire Creek Siltstone Member, Ivishak Formation 4345, 105

Flaxman Island............... 22

Fog 29

Fold and thrust belt..........ccccoevermmnrirerninecrarecnsvaranes 20, 25, 238, 243, 270

Fractures ...10, 80, 109, 115, 118, 236, 283
See also Permeability, Traps.

Franklin Mountains............. 3
Freezeup.......oovvvinicccenncinicccceninnne .29-34
G
Gain correction ....... et st an s 226
Gamma-ray zone (GRZ)......ccreeeevevmerisisirirsssssisenisen 53-55, 213, 259, 261

Gas. See Hydrocarbons.
Gas chromatography...........ccoccerveemececsnnens

Gas-to-oil ratio (GOR)
Geochemistry. See Analyses.

GEOPTESSUTES. .. nerenreresisssansseressesessssesessssssnssenssassosnsnsnsssssssssssens 198, 204-206

Geothermal gradient.............coniiinniieereninvenicresessessssessnns 113, 126, 146

GlACIETS.ovveerrerreensrerensessaesresssansseenenans rereresrareesteeteeeanrans 3,27,32

Gravel .....iicveinnieiccriaennns 3, 30, 32, 35, 61, 72, 76, 126
See also Erosion, Soils.

GIRVILY SUIVEYS ..ovuvrereeecncrercrensnnsnsissosesesssesesnanns 11, 13, 219-224
Growth faults (LISLriC) .......ccccvruererenrmrerrssirsnsssessssinissessenssesssrssasssssesssseses 272
H
Helium surveys..........ccoeeunine . .14, 209-215
Herschel arch ..ttt e e sannesene 274-276
Highly radioactive zone (HRZ) ree bt spe e sre s ones 53
Homer cross plots et sresre b esasens 146, 200
HUE Shale ...oeoviieiieiinrirnrreenneesenreessesesseesnnessaesssessssssssssssane 51,53

geochemistry. 131, 136, 181-188, 193-198
helium surveys 213
mineralogy.... 204
petroleum assessment ...... 279-283, 287
TESEIVOIL TOCKS....c.ovrrimteenerrnnsessesssissisesesaecenmassas one 87
seismic data 243
SITUCHUTE ccecereeerrenaaasereeeseenaeen ....249, 254, 257, 261, 264
thermal MAtULILY .....c.cocoveerreerinssiireciecsirsrersrsssesssssscseasses 147-152
Hulahula low......cooviviiennecnnnee 251
Hulahula River 27, 55, 245, 267
Hydrocarbons.......... 7-10
ACCUMULALON......coerireiecneceiesiestsniee s en e sensresassssseresesaassses 143-145
discoveries.... 21-25
8EOChEMISIIY .....ovceiiiriiiicecs et er e s 128, 181, 202
helium surveys ...... 211
MNAGNEHC SUTVEYS ....voveeerruiriresnsversrssensmssessseserassssssssses 209
MIETALOM. .. ovevevceiassineretrersieserresnnsssssnns 37
peuoleum MENL corieriiiiiiiirresrnesaneterittessssesssesssenmnanmronn 277, 299
See also Kerogen, Organic matter, Permeability, Petroleum,

Porosity, Sedimentary rocks, Thermal maturity, Traps.
Hydrogen index (HI)..........cccccrvveemnenucnnnnn ...129, 132, 143, 202

326 Petroleum Geology of the Northern Part of the Arctic National Wildlife Refuge



L)

Ice breaks.... 236
Ice gouging 69, 74
Ice thickness .29
Ice wedges 30-32
Igilatvik Creek (Sabbath Creek) ...58, 122, 126
Ignek Valley 47, 53, 129, 133, 183, 187-189, 261
lite 105, 108, 111, 113, 121, 198, 204
Inoceramus (DIVALVE) ..........cocrnemveennscsnsinsesessnsesscsssivescens 53, 259, 261
Tikilyariak Formation trteesesssreeatens sresesane 42, 43
Ivishak Formation 43

petroleum assesSMmMent...........ccwmreesesesesersesmassonss 285-287

reservoir rocks 81

seismic data 240

See also Fire Creek Siltstone Member, Kavik Member, Ledge
Sandstone Member.

Jago River.......cueeue. 27, 57-59, 131, 133, 137, 183, 188, 192, 198, 239
Jago River FOrmation..........ccommmnrencecnairinescnscscsessscssssecsesnnns 48, 51, 58
petroleum nent Y . X
petrology ...123-126
reservoir rocks 79, 89-91
SUUCTUTE. ... eveereeerrerorasaeresssrarens .267, 269
K
Kaktovik Dasin ......ceeveeeeerensecrenerseninnnncescescosessassssseens 271
Kaktovik Inupiat Corporation (KIC) 3, 22 235
KaOlNIte...c.ceverrrrrrereeneseresmesasassesserens 81, 105, 107 111, 113, 119—121 204
Karen Creek Sandstone
geochemistry.
petroleum MENL.cceucreeeesevsismsersssesorssssrsissssssissssssssissssssssesssoss 285
TESEIVOIT TOCKS ...cveiruivrrennererasearssissesnoncrsssssisasssssssssoseseses 83
Katakturuk Dolomite 40
petroleurn assessment 283-287
TESEIVOLT TOCKS .veveriereenreserenveseriratisinsisncseitonssnsonssssssenmossassssonassases 79
Katakturuk River.......cccceevenrveenecnene 27 35 183, 192, 198, 215, 258, 270
Kavik 131-136, 141, 192, 196
Kavik gas field .........ccceeviuerinenns .83, 183
Kavik Member, Ivishak Formation..
geochemistry.....

petrography
thermal maturity....
Kavik River
Kayak Shale
geochemistry.
PELIOIEUIM ASSESSMENL..uviversesnrirsiressrereressssasssssessssssnsrsssssssnsinesese 285
SUTUCTUTE L.vcvvenrerctisnnsesnssssessssnsmsscaesrsssessesesnsnsnsessnssnsasnsns sussosass 258
Kekiktuk Conglomerate...... 40
petroleum assessment........ 285
reservoir rocks. ettt sre e aessssue en s e e bas 80
structure 258
Kemik Sandstone....... 47, 48
PELroleum asSESSMENL........coureiiinsererirserasesssnnssseessssnsssssoes 281-283
reservoir rocks .. 79, 84-86, 91
seismic data ...... 240, 249, 254
stratigraphy ....... 55, 120, 258-261
Kerogen......coviiucriecrininne 111 127—129 131-137, 143, 186-189, 203
PELIOlEum aSSESSMENL wu...viviviivreensirerisirinsirersnsessssasasssssesesses 295, 300

See also Hydrocarbons, Organic matter, Petroleum, Thermal maturity.

Kingak Shale......ouceeeiiimieemieceiiiesiineeiese st cencisseresssenesessans st senanes 47
geochemistry ................ 131, 133-136
PELTOleum ASSESSMENL .......ccvcurrreecrrnrsstsniesssie e en e ennnes 282, 287
seismic data .240, 266
structure e st a s s sne e 253, 257-261
thermal Maturity .......o.ccecevveveererinecesssssnssisessesonens 150, 183, 187-196

Kongakut Formation . . 48

Kongakut River.......... 62

Kuparuk River 0il field .........covcucrrnnciinnnninsiiiicsecisinicnsesenns 22, 306

L

Lake Peters 42, 246

Ledge Sandstone Member Ivishak FOrmation .........cveemesenineresisnsenenss 44
geochemistry. 192
measured sections. 102
petroleum assessment 285-287
petrography and diagenesis.......... 101
TESEIVOIT TOCKS. ... ceneceenrncernrnneviinnnene 81-83

Lisbume Group 43
geochemistry 131, 183
petroleum assessment..... .287
reservoir rocks.... .81
seismic data '270 240
structure 258-260, 267
See also Alapah Limestone, Wahoo Limestone.

Lisbume Oil fleld......cceeiinenininieiiicnnniienceresesressenssesaseseiessssssassassasens 81

Lopatin diagram 127,147

Lower Cretaceous unconformity (LCU).................. 40, 43, 45, 47, 79, 81,

83, 91, 102, 111, 115, 120, 131, 150, 184, 188, 206,
213, 240, 245, 249, 258-261, 266, 269, 282, 287

M

Mackenzie Bay .30
Mackenzie Delta ..17-25, 47, 58, 126, 181
Magnetic surveys 12-14, 209
MABNEULE ...ttt st sttt st st r s s ssa s ent 204, 209
Manning Point......c.vmmeeciniimsiiresesinsenns 27, 181, 192, 198, 284
Marsh Creek 27, 32, 35, 47, 101, 111, 115, 210
Marsh Creek anticline.........ccoeeveveene 57, 59, 67, 131, 149, 151, 183, 188,

210, 215-219, 223, 238-241, 243, 249,

253, 270, 276, 279, 282, 285, 292, 294
Mass SPECITOMELLY .....cuvervuviuitrereusseriineenrsrsenanesesensmassssssressses 187
Milne Point field 22
Minimum economic field size (MEFS) ................................. 299, 303-305
Monte Carlo simulation .278, 304

Moose Channel Formation .58, 126
Mount Chamberlin........ccccerveeerenneeenrnrenne 3
Multiple ion detection (MID) ..........c.uu.... 187
N

Nanook Limestone ...........cccovevevervenennrrrseseans 40, 79, 285
National Petroleurn Reserve in Alaska (NPRA)............c..... 22, 30, 43, 53,
101, 114, 181, 188, 192, 193, 198, 278

Natural gas ... 7, 131, 145
QISCOVEIIES ...veueerreeiecrerrererseseesessessessessessensansrsrsnessessesansosessnesssressaneen 22
helium surveys 211
resource assessment 296, 299, 303

See also Hydrocarbons, Organic matter, Petroleum, Thermal maturity.

Naval Arctic Research Laboratory (NARL).......ccocvuvueveerrencvenmaessrrsreenes 36
Neruokpuk FOMmMAation.........coeeciccnnueeeeiieneinencnietnsnsssseisssssesssssessss neessens 40
Niguanak.......ccceeeeeremernreressseeessesnnerenseesecesone 150, 184
Niguanak high 250-253
Niguanak Ridge 131-137, 150, 189 241, 258, 261, 266, 270
Niguanak RiVer.......ccccveromccninnncrenneneenens 27, 47, 51 53, 57, 184, 187
Noise......... 36
Nomal moveout (NMO) .....cccoinirevecnnvecseencnenes 226-232, 236
North Slope......ccccoveeernuens ...8,17, 107, 123
A QUALILY oo 36
climate..... e e bbb b s sbe st s 28
helium Surveys .....ccoeveececeeniinininns 212-214
natural gas.. 304
oil types.....cocucrern 193, 198
petroleum exploration et sastr bt e e n st reaeee 22-25
TESETVOIT TOCKS ...eveevrreereneneererteverreesesesvernenns 79, 111, 120, 181, 184
soils. e e sa b s sa st abe s as 32
SEPAtGIAPNY ..vcvvviirisceneeserereserensassccsensesesnsrsaees 53
walter resources....... 32-34

Index 327



Nularvik River 259-270
0]

Oil. See Hydrocarbons, Petroleum.

Oil seeps....... 7,27, 30, 181, 189, 192, 284, 287

Oil types....ccconneens ..181, 189, 192-198

Okerokovik River.. 51,55

Okpilak River .32, 61

Organic matter
acoustic anomalies, 74
analyses. 128, 147, 152, 188, 201-207
diagenesis..... 107, 113-115
permafrost 30-32
TESEIVOIT TOCKS ..oveuerrereinsisasismsaresserassesissmsnosnmsenseressssssssassens 120, 126

See also Hydrocarbons, Permeability, Petroleum, Porosity, Thermal
maturity.

Oxygen index (OI)...... 129

P

Paragastroplites spiekeri (McLearn) (ammonite) 55

Pebble shale unit 43,48, 102, 118
geochemistry. 131, 136, 181, 184
gravity modeling ...... 220
HElIUM SUIVEYS cucovvurrreririseerisissssensnnnsssssssssestnsassssassssesssseresessssenns 213
petroleum assessment.. ..279-287
seismic data 239, 249-254
structure 257-261, 264
thermal MaAtUIILY......cceseeeensirrssenanaesasssresssnessaisasns 147-152, 187-198

Permafrost ......ccoevvueee 3, 5, 27, 30, 61, 200, 211, 220, 226, 231, 235, 279

Permeability........cceen.e 10, 79-91, 107-115, 117-122, 123-126, 213-218,

279, 296, 298, 301
See also Fractures, Porosity, Traps.

PetfOlEUIM ..ot iorititeinnisitcestsserass e s s sresestsnsnssssbererestssesassasesunsonans 3,7
analytical methods ..... ..128-131, 186
biodegradation........... ...184, 189-193
economics.. rererest et e e sresnensr s bR Sas sea st Rt she e b artsrsabss 299
EXPLOTAtION. ..vveeereerersinitesesetsiesnsissisinseeberesrnans 7, 17, 209, 225, 271
geochemistry 128, 181
helium surveys ... 211
MAZNELC SUIVEYS ..iiviiviirssiisassissessessasssssssnnns 209
MIGration ..ecveeevevinirireeisesesionans 10, 148
TESEIVOIr TOCKS .veevirrerireereereens 9, 37, 40, 43, 47, 59, 79, 101, 111,

117, 122, 126
TESOUTCE ASSESSINENL ....ooveresisiresnascsnosersrnsesssotssssssesssssnssssssasesasnens 277

seismic surveys . 225, 235, 271-276
See also Hydrocarbons, Kerogen, 011 seeps, Oil types, Organic
matter, Permeability, Porosity, Resources, Sedimentary

rocks, Thermal maturity, Traps, and individual

formations by name.

PetfOlOgY.....ocvmrirrrerrnsensnsinnes 102, 117, 287, 290, 294
Physiography, offshore 62
Pingok Island 35
Play-analysis technique........ 2717, 287, 290-294
Point Thomson.......ceernnviierianns 22, 37, 40, 43, 45, 48, 53, 57, 79, 85-89,

117-122, 128-131, 136, 141-143, 146, 149-152, 181,

188-192, 196-198, 201-206, 239, 245, 279, 283, 292
Point Thomson field......ccvivvererrerierecesnneeressisesissonsaesarenesessens 86, 149, 283
Porosity 10, 37, 43, 57, 79-91, 101-112, 115,

117-122, 126, 248, 279, 282, 287-291, 296-298, 301

See also Fractures, Permeability.
Precipitation 28, 35
Pre-Mississippian basement complex (TPM) ................. 37, 201, 219-223,
241-243, 246, 249-254, 268, 283
Probabilistic Resource Estimates—Offshore (PRESTO) ..............299-306
Probability tREOTY ...ccovveenisecsrensirnsiisisimesnirsressse s inessessasessssssssssssssssasens 278
Prospect 242, 287-290, 295-306
Prudhoe Bay...15, 17-25, 30, 35, 40-53, 59, 61, 74, 76, 81-84, 90, 101,
136, 150, 181, 188, 192, 198, 220, 239, 260, 279, 287, 304

Prudhoe Bay field............ 10, 22, 44, 48, 51, 83, 105-107, 114, 133, 291
Pyrite - 81, 105-109, 113, 204
Pyrolysis 120 152, 187-189, 196, 201, 204

QR

.32, 42, 47, 51-53, 81-83, 85-90, 102,
105-115, 118-123, 126, 184, 204, 282
Reservoir rocks 79
See also individual formatwns by name.
Resources. See Petroleum.

Quartz

Rifting ... 20, 25, 249, 271
Rock Eval analysis 128-137, 143, 186-189, 201
Romanzof Mountains..................... 3, 241
S
Sabbath Creek (Igilatvik Creek)........ccveruvenrrrerenscrenacnsen 58, 122, 123, 126
Sabbath Bigh .....ccoirivermreeneneesisisenneseerersnsessssesesensssesessasssesssesssones 251-253
Sadlerochit Group........cc..eeureeesermrecenveriesennae 43, 101
BEOCREMISITY.cocvvrureeeeceerirtiernrcaeserenssnssrosessennesasaeseessmsecenssnssusssoss 131
seismic data......ccceeveeveennenes 241
SUUCTUTE. c.veeverenenranseonssnsses 258-260, 267
See also Echooka Formation, Ivishak Formanon
Sadlerochit Mountains............cccereeerveeeuennn 3, 5, 37, 40-62, 79-85, 90, 102,
181-184, 188, 198, 213, 215, 238-241,
245, 250252, 255-262, 265-270, 283
Sadlerochit Spring 27, 30, 33
Sag River Sandstone 47, 83, 240
Sagavanirkiok FOmMAation ... 51, 55-57, 59
BEOChEMISIIY ocvversniciinnresinrieiiisssisisessssrsssassasnonse ..131, 143, 192
petroleum assessment
TESEIVOIT TOCKS ..ovevveereeenseissiveresrenressesessessanssanss

seismic data.....

See also Staines Tongue.
Sandstone, COMPOSIHION ....civeieesmerinnrarsiressrarsesese 79-91, 101-115, 117-122
Scanning electron microscope (SEM)...
Schrader Bluff Formation.........
Scour saturation zone (SSZ)...
Seabee Formation
Seafloor gradient........
Sedimentary basin..
Sedimentary rocks c.evueeeienresesesesonseenns 3, 8,13, 22,37, 40, 118 131,
187, 189, 219, 223, 267, 271
11, 15, 61, 225-243

Seismic surveys

SEISMUCILY....cccrerririririnecieencnrnsn e 35
Shaviovik River 30
Shublik Formation 43, 45
geochemistry 132, 181, 184, 188, 195
petroleum ment 282, 285-287
reservoir rocks 84, 111, 115
structure.. teteenere st e saesaesesaatshssenanensacsuenesas shnarere 258-261
thermal MAtuTLY ..ot 150

Shublik Mountains.......... 3, 40, 44, 53, 79, 181, 184, 219, 246, 255-258,
266-268, 270

Side-SCan SONar.......uecueuerivevsereenanee .61
SIAETILR...o.vereceeserrirestea i arissssesissosisessssssssssnessssssamnanes 81-83, 102-115, 204
Simbirskites (ammonite).. 48
Smectite 108, 111, 113, 121, 198, 204-206
SNOWFALL ....ccvciririrerennr i ssnssasae s ons 28
Soils ’% 14, 28, 30, 32, 35, 211, 215
Sphalerite 105, 107, 113
Staines River........ ...3,239
Staines Tongue, Sagavanirktok Formauon

Structural-stratigraphic domains (SSD’s).....cceeeiervveiivnrerserisenenens

Subsidence
See also Sedimentary basin.

328 Petroleum Geology of the Northern Part of the Arctic National Wildlife Refuge



T

Tamayariak RIVET........oooverrieeeeiesoreressncnsscectsnsnsesanens 27
Tapkaurak Bigh ..ot esscar e ssssssssnsenas 251
Temperatures, subsurface.............. 108, 113, 118, 129, 145-147, 200-206

surface .9, 27-33
Terranes, tectonostratigraphic 17, 37, 40, 121
Thaw index 28
Thermal alteration index (TAL)......coocereveeernnnrinnens 128-137

Thenmnal maturity ........ 9, 12, 127, 186-188, 195-198, 203-207, 295, 297

Thomson sand 51
geochemistry ..189-192, 196
peu-oleunl assessment 281-283
PELIOLOBY ...vvnerennmriareniisesissanans 117-122
reservoir rocks 84-86, 91
SIMUCHULE ..o veceenrsnesreraensesmssressssosussnosasessanses 249
thermal MALULILY ...v..veerueersisssssesisssesersisessncursssenssssssssesssssssssssasess 149
See also Kemik Sandstone.

Thrust faults rreertsrenesasrasesnronons 48, 59, 240, 246, 269, 274
Tikilyariak 257, 261, 266, 269
Katakturuk 265
Marsh Creek........cuouevemreenensserenescncscennnesnnns 260
Nularvik.. 264
SUNSEL ...coneieeecrerenrenreesrestesresnesesssesessnsnnanas 258
Weller reerese e s et eressaseassersseanrarene 258
West Fork reerressbe et s bestesbs s e stessssssaerberbas 261

Thrust Sheet.......ccoceeeeeieneerneerererersseenones 256
TideS....cererveereererresarcnrserrenes 27
Tindir Group 40

Trans-Alaska pipeline system (TAPS) 20, 22
Traps 10, 59, 151, 212, 235, 248, 277-298, 300
Triangle zone 238, 246-248, 253, 265, 267
Tuktoyaktuk Peninsula.... 22

U Vv, w
Umiat. (RS .27-30, 55, 181, 193
Unconformities «....veveeenvereeriveressorsnsnenes 37, 40, 48, 77, 255, 266, 268, 270
BOCENE ....ceeeneenerrenrntrrneressessassassassssssaesasssssassarens 253, 265
pre-Mississippian 246-248, 253
See also Lower Cretaceous unconformity.
Van Krevlen diagram 129
Velocity analysis 227,250

Vibrator (Vibroseis)...
Vitrinite reflectance ........55, 120, 127-129, 131-133, 186, 206, 215, 295
Wahoo Limestone...... 43

WaALET TESOUICES.....covtvierennrerseessansuessnesnesrosseons reerenn32-34
Well logs .12, 15, 51, 79, 81, 154-178, 214
WINAS.....c.croeenreenseerenseressesssseserersnssssosssestssossrsessassssssnsssssssaans 27-29, 32, 35

Index 329



8.F.0.

788-737



	B17780000001.tif
	B17780000002.tif
	B17780000003.tif
	B17780000005.tif
	B17780000006.tif
	B17780000007.tif
	B17780000008.tif
	B17780000009.tif
	B17780000010.tif
	B17780000011.tif
	B17780000012.tif
	B17780000013.tif
	B17780000015.tif
	B17780000016.tif
	B17780000017.tif
	B17780000018.tif
	B17780000019.tif
	B17780000020.tif
	B17780000021.tif
	B17780000022.tif
	B17780000023.tif
	B17780000024.tif
	B17780000025.tif
	B17780000026.tif
	B17780000027.tif
	B17780000028.tif
	B17780000029.tif
	B17780000030.tif
	B17780000031.tif
	B17780000032.tif
	B17780000033.tif
	B17780000034.tif
	B17780000035.tif
	B17780000036.tif
	B17780000037.tif
	B17780000038.tif
	B17780000039.tif
	B17780000040.tif
	B17780000041.tif
	B17780000042.tif
	B17780000043.tif
	B17780000044.tif
	B17780000045.tif
	B17780000046.tif
	B17780000047.tif
	B17780000048.tif
	B17780000049.tif
	B17780000050.tif
	B17780000051.tif
	B17780000052.tif
	B17780000053.tif
	B17780000054.tif
	B17780000055.tif
	B17780000056.tif
	B17780000057.tif
	B17780000058.tif
	B17780000059.tif
	B17780000060.tif
	B17780000061.tif
	B17780000062.tif
	B17780000063.tif
	B17780000064.tif
	B17780000065.tif
	B17780000066.tif
	B17780000067.tif
	B17780000068.tif
	B17780000069.tif
	B17780000070.tif
	B17780000071.tif
	B17780000072.tif
	B17780000073.tif
	B17780000075.tif
	B17780000076.tif
	B17780000077.tif
	B17780000078.tif
	B17780000079.tif
	B17780000080.tif
	B17780000081.tif
	B17780000082.tif
	B17780000083.tif
	B17780000084.tif
	B17780000085.tif
	B17780000086.tif
	B17780000087.tif
	B17780000088.tif
	B17780000089.tif
	B17780000090.tif
	B17780000091.tif
	B17780000092.tif
	B17780000093.tif
	B17780000094.tif
	B17780000095.tif
	B17780000096.tif
	B17780000097.tif
	B17780000098.tif
	B17780000099.tif
	B17780000100.tif
	B17780000101.tif
	B17780000102.tif
	B17780000103.tif
	B17780000104.tif
	B17780000105.tif
	B17780000106.tif
	B17780000107.tif
	B17780000108.tif
	B17780000109.tif
	B17780000110.tif
	B17780000111.tif
	B17780000112.tif
	B17780000113.tif
	B17780000114.tif
	B17780000115.tif
	B17780000116.tif
	B17780000117.tif
	B17780000118.tif
	B17780000119.tif
	B17780000120.tif
	B17780000121.tif
	B17780000122.tif
	B17780000123.tif
	B17780000124.tif
	B17780000125.tif
	B17780000126.tif
	B17780000127.tif
	B17780000128.tif
	B17780000129.tif
	B17780000130.tif
	B17780000131.tif
	B17780000132.tif
	B17780000133.tif
	B17780000134.tif
	B17780000135.tif
	B17780000136.tif
	B17780000137.tif
	B17780000138.tif
	B17780000139.tif
	B17780000140.tif
	B17780000141.tif
	B17780000142.tif
	B17780000143.tif
	B17780000144.tif
	B17780000145.tif
	B17780000146.tif
	B17780000147.tif
	B17780000148.tif
	B17780000149.tif
	B17780000150.tif
	B17780000151.tif
	B17780000152.tif
	B17780000153.tif
	B17780000154.tif
	B17780000155.tif
	B17780000156.tif
	B17780000157.tif
	B17780000158.tif
	B17780000159.tif
	B17780000160.tif
	B17780000161.tif
	B17780000162.tif
	B17780000163.tif
	B17780000164.tif
	B17780000165.tif
	B17780000166.tif
	B17780000167.tif
	B17780000168.tif
	B17780000169.tif
	B17780000170.tif
	B17780000171.tif
	B17780000172.tif
	B17780000173.tif
	B17780000174.tif
	B17780000175.tif
	B17780000176.tif
	B17780000177.tif
	B17780000178.tif
	B17780000179.tif
	B17780000180.tif
	B17780000181.tif
	B17780000182.tif
	B17780000183.tif
	B17780000184.tif
	B17780000185.tif
	B17780000186.tif
	B17780000187.tif
	B17780000188.tif
	B17780000189.tif
	B17780000190.tif
	B17780000191.tif
	B17780000192.tif
	B17780000193.tif
	B17780000194.tif
	B17780000195.tif
	B17780000196.tif
	B17780000197.tif
	B17780000198.tif
	B17780000199.tif
	B17780000200.tif
	B17780000201.tif
	B17780000202.tif
	B17780000203.tif
	B17780000204.tif
	B17780000205.tif
	B17780000206.tif
	B17780000207.tif
	B17780000208.tif
	B17780000209.tif
	B17780000210.tif
	B17780000211.tif
	B17780000212.tif
	B17780000213.tif
	B17780000214.tif
	B17780000215.tif
	B17780000216.tif
	B17780000217.tif
	B17780000218.tif
	B17780000219.tif
	B17780000220.tif
	B17780000221.tif
	B17780000222.tif
	B17780000223.tif
	B17780000224.tif
	B17780000225.tif
	B17780000226.tif
	B17780000227.tif
	B17780000228.tif
	B17780000229.tif
	B17780000230.tif
	B17780000231.tif
	B17780000232.tif
	B17780000233.tif
	B17780000234.tif
	B17780000235.tif
	B17780000236.tif
	B17780000237.tif
	B17780000238.tif
	B17780000239.tif
	B17780000240.tif
	B17780000241.tif
	B17780000242.tif
	B17780000243.tif
	B17780000244.tif
	B17780000245.tif
	B17780000246.tif
	B17780000247.tif
	B17780000248.tif
	B17780000249.tif
	B17780000250.tif
	B17780000251.tif
	B17780000252.tif
	B17780000253.tif
	B17780000254.tif
	B17780000255.tif
	B17780000256.tif
	B17780000257.tif
	B17780000258.tif
	B17780000259.tif
	B17780000260.tif
	B17780000261.tif
	B17780000262.tif
	B17780000263.tif
	B17780000264.tif
	B17780000265.tif
	B17780000266.tif
	B17780000267.tif
	B17780000268.tif
	B17780000269.tif
	B17780000270.tif
	B17780000271.tif
	B17780000272.tif
	B17780000273.tif
	B17780000274.tif
	B17780000275.tif
	B17780000276.tif
	B17780000277.tif
	B17780000278.tif
	B17780000279.tif
	B17780000280.tif
	B17780000281.tif
	B17780000282.tif
	B17780000283.tif
	B17780000284.tif
	B17780000285.tif
	B17780000286.tif
	B17780000287.tif
	B17780000288.tif
	B17780000289.tif
	B17780000290.tif
	B17780000291.tif
	B17780000292.tif
	B17780000293.tif
	B17780000294.tif
	B17780000295.tif
	B17780000296.tif
	B17780000297.tif
	B17780000298.tif
	B17780000299.tif
	B17780000300.tif
	B17780000301.tif
	B17780000302.tif
	B17780000303.tif
	B17780000304.tif
	B17780000305.tif
	B17780000306.tif
	B17780000307.tif
	B17780000308.tif
	B17780000309.tif
	B17780000310.tif
	B17780000311.tif
	B17780000312.tif
	B17780000313.tif
	B17780000314.tif
	B17780000315.tif
	B17780000316.tif
	B17780000317.tif
	B17780000318.tif
	B17780000319.tif
	B17780000320.tif
	B17780000321.tif
	B17780000322.tif
	B17780000323.tif
	B17780000324.tif
	B17780000325.tif
	B17780000326.tif
	B17780000327.tif
	B17780000328.tif
	B17780000329.tif
	B17780000330.tif
	B17780000331.tif
	B17780000332.tif
	B17780000333.tif
	B17780000334.tif
	B17780000335.tif
	B17780000336.tif
	B17780000337.tif
	B17780000338.tif
	B17780000339.tif
	B17780000340.tif
	B17780000341.tif
	B17780000342.tif
	B17780000343.tif
	B17780000344.tif

